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'environment'. In the modern world -as pointed out by Donald J. Johnston in the OECD commentary -the environment is not independent from human actions, ambitions nor needs ' (Johnston, 2002) . Modern crisis situations (in their environmental aspect, as well as developmental, agricultural, social or energetic) are also not independent from each other. It is one global crisis related to man's approach towards the environment, which cannot be resolved within jurisdiction of separate countries. Sustainable development has been defined in 'Our Common Future' report as such, 'that meets the needs of the present without compromising the ability of future generations to meet their own needs' (WCED, 1987) . Despite a couple of similar proposals and definitions, it was this report that proved to be a breakthrough. Its major achievement was to accept the concept of sustainable development in science as well as in politics and among the broad circles of global public opinion. The definition (referred to as the principle of sustainable development) gained a normative character and is connected with all development strategies presently formulated (Sanchéz, 2008; Redlicft, 2009; Durbin, 2010) .
Sustainable development problematics
Speaking in detail, three problematic fields of sustainable development are distinguished in UN documents and strategies:
• Ecological (natural and artificial environment protection, also spatial planning).
• Social (not only natural environment, but also society may degrade).
• Economic (taxes, subsidies and other economic instruments).
In the journal 'Problems of Sustainable Development' (Problemy Ekorozwoju) no. 1/2006 1/ (Pawłowski, 2006 , I have introduced an enhancement to the list, with a couple of other problematic groups. Discussing the multidimensionality of sustainable development, I have pointed to the following additional aspects:
• Ethical layer (human responsibility for nature).
•
Technical layer (new technologies, saving raw materials).
Legal layer (environmental law).
• Political layer (formulating strategies of sustainable development, introduction and control thereof). Then, in the journal 'Sustainable Development' no. 2/2008 (Pawłowski, 2008 , and later on in the 'Problems of Sustainable Development' no. 1/2009 (Pawłowski, 2009a , I have proposed a hierarchical order of the layers in question (see The first level, which is the foundation to others, is an ethical reflection. It is one matter when a person makes decisions based on their beliefs or their system of values, and entirely different, when those decisions are determined only by the regulations of a legal system in force. It is the ethical justification of important questions like: what values must be accepted, or: why should we act in this way and not otherwise -is the foundation of the whole discussion (Durin, 2008; Laszlo, 2008; Udo, Pawłowski, 2010) . Level two covers ecological, social and economic issues, all treated as equally important. The third level is an analysis of technical, legal and political details. The traditional discussion over sustainable development concentrates on the second level. It will be incomplete, however, if not rooted in ethics (level one). On the other hand, without level three, actual practical solutions may escape our mind. It needs to be pointed out that, despite their hierarchical structure, the layers interpenetrate one with another, which makes it hard to discuss problems characteristic exclusively for any one of them. Even in the case of fulfilling mankind's nonmaterial needs, we cannot avoid associations with the environment. This results from the biological principles of the functioning of the human body, which is in constant need for nourishment and therefore interacts with the environment in this sense at least. The presented hierarchy proposal offers a new view at the problem of sustainable development. Such a wide range of problems proposed, together with an equally vast variety of changes postulated within individual layers as well as within the actual adopted strategies, allows for making the following assertion: should sustainable development be implemented, it would become a revolution comparable to the breakthroughs in mankind's history, also referred to as revolutions. In this context, is it not -after the agricultural, scientific and industrial revolutions (Postman, 1995) -the time for a sustainable development revolution (see Table 2 )? Or are present environmental problems still part of the industrial revolution? Also, it cannot be ruled out that another stage of human development will go in an entirely different, unsustainable direction (Sztumski, 2007 
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The problem is, the current phase of development has not been clearly defined so far. Industry certainly still plays an important part in the shaping of our civilization, but a number of new phenomena have also appeared. Do these changes bespeak another revolution? Some authors support this and suggest that we are now dealing with a modernization revolution, understood as a conversion from the agricultural society living in the countryside, to a typically urban and industrial society. This process, however, would not be possible without prior scientific and industrial revolutions. These entailed i.a. the development of a new kind of modern urban infrastructure (water supply, waste collection, transportation of people and goods, including food, labor market and health service) that ensures the safe functioning of hundreds of thousands of people living in the same place. Does mankind's transfer from the countryside to cities deserve the title of a revolution? Certainly, the negative human impact on the planet Earth is associated with urban rather than rural environments; therefore their massive expansion increases human pressure on the environment. However, this does not change the present shape of the relations between man and nature. Also, there are opinions that we are currently dealing with Informatics Technologies Revolution bound up with the widespread use of the Internet, which is thought of as the next step after the industrial revolution. The Internet is indeed an extraordinary platform that allows accessing and spreading important information, which contributes to the development of an information society. On the other hand, this technology seems to run toward a dead end. In 2008, up to 95% of e-mails received by the users were the so-called spam messages, namely unwanted material containing brazen advertisement (as recently as 2001 this was only 5% of the mail). Moreover, the authors of these messages are impersonating well-known institutions and websites for the purpose of fraud and swindling personal data. Furthermore, the Internet has not changed people's approach towards nature, whereas even with their ever-improving ability to communicate, the people did not reduce their pressure on the environment. Informatics technologies are but a tool, which may be utilized in a more general revolution (analogically, a significant improvement to steam engine by Watt was but a symbol of the Industrial Revolution).
If so, what can bring about a desirable change? In my opinion, sustainable development can be one such thing. Although development of this type has not been introduced yet, many contemporary political, as well as legal, economic and technological initiatives move in that direction. Assessment of sustainable development revolution is difficult because of the relatively limited time horizon available. Moreover, there is not much we can say about the future, since factors may appear at any moment that could change our previous point of view completely. Just as terrorist attacks of September 11 th in New York dispelled the illusion of safety in the modern world, we can experience unexpected ecological catastrophes, resulting from environment pollution caused by humans (such as rapid climate changes). We may as well witness new groundbreaking scientific or technical discoveries that could regard new, efficient energy sources as an alternative to decreasing fossil fuel reserves. Undoubtedly, current human impact on the biosphere has a global character and calls for a global and balanced immediate response in all areas of human activity. Therefore, intense work is being made on international forums to clarify the basic paradigms of sustainable development, short-, middle-and long-term objectives as well as to search for the tools necessary to achieve the established goals.
Securing sustainable development is among the most important priorities in the EU politics. It can, therefore, be assumed that securing sustainable development is becoming the most important goal contemporary societies set before them.
Environmental engineering
Introduction of sustainable development is associated with using the knowledge from the fields of both social and technical sciences. Within the second group, a crucial position is occupied by environmental engineering. Environmental engineering can be defined as (Pawłowski , 2007) Mitigates the effects of natural disasters (floods, droughts, pollution in water, air and soil). This definition shows how important environmental engineering is for realization of the sustainable development concept. It shapes the conditions of human life; it touches upon the issue of resources, which in turn determines meeting human material needs, both for the present generation and in the future. Among other detailed problems, energy issues must be pointed out: energy supply, preserving energy carriers and, especially, the usage of fossil fuels.
Energy issues
Much has been said in recent years about energy security. Within the EU, situation is very diversified (see Table 3 ). Denmark is in the best position, since it has a surplus of energy reaching almost 40%. All countries are grappling with the problem, that producing energy out of conventional fuels means an irrevocable loss of those resources. Estimates say (Salay, 1997) that the world's reserves contain enough coal for about 150-200 years, enough oil for about 40 years and enough natural gas for about 60 years. These periods may actually be slightly longer. Data published in various sources vary from one another, moreover, some authors point at the possibility of exploiting deposits that are uneconomic today, and therefore, prolonging the time of resources availability (e.g. of crude oil by another 20 years). This does not change the main problem, however: world's resources will run out and the time of that disaster is very near. That is not all -it needs to be www.intechopen.com Sustainable Development vs Environmental Engineering: Energy Issues 19 remembered that natural gas and oil deposits are distributed unevenly on our planet. Table  4 characterizes the available gas reserves. Unquestionable position of the Russian Federation is noteworthy. Beside it, Iran and Qatar have large gas reserves -although half that size. The Russian Federation also has significant coal reserves (2 nd to the US). Another significant issue is that, along with the depletion of natural resources, a demand for energy, required for the processing of the poor resources, rises. E.g. smelting 1 Mg of iron from a 5% iron ore requires much higher energy input than in the case of a 20% iron ore. Moreover, the growing consumption of fossil fuels is associated with an increasing emission of dust and gases to the atmosphere. The one gas that has drawn scientists' special attention is carbon dioxide, considered to be the main cause of global warming. Taking into account that CO 2 concentration in the atmosphere was 0.0280% at the beginning of the industrial era, 0.0315% in 1960 and 0.0385% at present day, is it possible that an increase in carbon dioxide concentration in the atmosphere by 0.0105% had such a long-term impact? Or do other issues play a more significant role here? Cutting out forests -especially tropical forests -can be pointed out. It is no mystery that during the 20 th century alone as much as half of them have been cut out (Kalinowska, 1992) about 12 million ha is being cut out every year and about 50 ha every minute ( Boc, Samborska-Boc, 2005) . Since forests are known to serve as climate stabilizers, cutting out such a large part of the world's forests must have a significant impact on Earth's climate destabilization. In fact, the issues of the diminishing forest cover and the growing carbon dioxide emission are linked to each other. It is estimated that forests -tropical and subtropical forests in particular -can bind around 25% of CO 2 released to the atmosphere! Moreover, with a proper economy the plant-based binding can be increased before 2050 by another 10-20% (Nabuurs, Mohren, Dolman, 2000) . Admittedly, the question of connecting climate changes to anthropogenic CO 2 emission is being challenged (Russel, 2009; Lendzen, 2010 ), but we should utilize the attitude of humility. The large emission of various pollutants from our scientific-technical civilization to the environment certainly does no good to the nature. Should our concerns over CO 2 turn out to be false, we will bear some costs, but the environment will not deteriorate. And what if our concerns are confirmed? We must remember that drastic climate changes and anomalies may lead to the downfall of our civilization -in this context the example of the Sumerians is a notable warning. Taking remedial action is fully justified. Table 7 shows CO 2 emission in the years 2003-2007 as well as the degree of individual countries closeness to the limit specified in the Kyoto protocol. The data indicate that 15 of the EU countries (including Poland) have already reached CO 2 emission below the limit set by the Kyoto agreement for the year 2012. Limiting CO 2 and other pollutants' emissions does not change the primary challenge, namely the depletion of the resources. The principle of sustainable development calls for preserving our planet's ability to meet the needs of future generations, and since their access to energy carriers is threatened that means alternative solutions are required. The progress of nuclear power is one of the possible ways we may choose. Contrary to the popular belief, uranium deposits are limited as well. If only the most popular reactor types are exploited -that is Pressurized Water Reactors (PWR, 60% of the market) and Boiling Water Reactors (BWR, 24% of the market) -there should be enough fuel for some 140 years. There are, however, alternative technological solutions. Introducing fast-neutron reactors for exploitation would prolong the time of uranium availability for power production by hundreds of years. The problem is, using fast reactors in civilian technology is associated with facilitated access to materials that might be used for the manufacture of nuclear weaponry. Also, the risk of meltdowns and nuclear disasters is being disputed. Even with the use of the most advanced technology, accidents cannot be ruled out. In September 1999, there has been a major breakdown at a Japanese nuclear power plant Takamura, which could have ended up in disaster. The cause was disregard for safety procedures -as much as 7 times more enriched uranium was added to the container than the technological standard allowed. A chain reaction broke out, but was luckily suppressed. Still, the radiation level jumped to such value that two employees were killed and several hundred www.intechopen.com Paths to Sustainable Energy 22 people have been heavily radiated (Science Daily, 6 Dec. 1999) . This incident entailed a series of publications critical towards safety in the supposedly highly advanced Japanese nuclear power plants. Therefore, since erecting new nuclear power plants is probably inevitable, the scientific community must pay special attention to safety issues -there can be no saving here. 3,0 --Cyprus 9,2 9,9 9,9 9,9 10,1 -- In economic policies of the EU action can be observed, leading to combining sustainable development with a well-balanced energy management, including renewables. Even now one of these sources -water energy -comprises to as much as 20% of power installed in various power plants around the world (see figure 1) . In Europe's scale Norway and Brazil are among water tycoons. Still, the largest potential source of energy is the solar radiation. During one year 7500 times more solar energy (86000 TW) hit the Earth than the energy consumed by the whole human civilization. Perhaps that is why the EU conducted research over building a 400-billion-Euro solar power plant on the Sahara, which could cover about 20% of the whole EU's energy demand. This is in accordance to the general policy of the Commonwealth, which postulates that the member countries will gain 20% of their energy from renewables before 2020. Table  8 shows the characteristic of renewable energy coverage of individual member countries of the EU. Developing technologies related to the usage of various energy sources is an important engineering task. The development of energy-saving technologies is just as significant. This is not only the issue of industrial facilities, but also of internal environment. It is a key problem field in environmental engineering, related to heating, ventilation and air conditioning, or -more generally -to public utilities. Its needs consume 17-32% of the world's total energy consumption. In the EU countries, it came at 26.5%. This means that there are huge prospects both for energy saving and decreasing fossil fuel consumption in this sector. It is a crucial challenge for environmental engineering! 2,15% 9,65% 19,7% 68,5% Speaking in detail, the main directions of engineers' work for the coming years should include searching energy-saving solutions and new ways to use renewable energy sources in public utilities -the usage of biomass to heat rooms in particular. In some countries, e.g. in Poland, biomass is already the most popular renewable energy source. Dry biomass burning for heating purposes in properly fixed ovens (another key design task for environmental engineering) is not the whole thing, however. The ash left over from the process should be used for fertilizing energy plants in plantations (like salix), so that the soils occupied by them would not deteriorate. This is one of the most important directions consistent with the principle of sustainable development, since not only it helps to reduce the consumption of nonrenewable energy sources (replaced with the biomass), but also prevents the soil from exhaustion of elements necessary for cultivation. These positive conditions of 'green' energy do not exhaust the topic, however. The point is that the energy gained from renewable energy sources still is more expensive than that derived from fossil fuels. Adopting appropriate legal and economic mechanisms is the key. There is plenty of possible solutions; we will point to examples regarding biomass burning. In countries like Finland (Nicholls, Monserud, Dykstra, 2009), wider use of biomass as an energy source was achieved by introducing an appropriate tax on fossil fuels. In Austria a similar effect was reached by subsidies for investments making use of biomass. In the case of Netherlands, three separate fiscal instruments were applied: green funds, an energy tax and tax credits (Kwant, 2003) . Also, we may expect that EU limits on CO 2 emissions will favor the development of renewable energy, including biomass burning. Moreover, it is noteworthy that the development of new technologies regarding renewable energy sources contributes to a growth of employment level. When it comes to biomass, according to Hillring (Hilring, 2002) , each PJ of energy produced with the use of biomass gives from 1.5 (where wood waste is used) to even 113 jobs (in the case of weakly mechanized, rapidly-growing plantations).
Conclusion: Can we secure sustainable development for the future generations?
When, at the end of the 19 th century, gas lamps used so far were replaced by electric lights, the quality of air in the cities improved immediately. Unfortunately, the progress in coal energetics lead to much greater pollution levels in the second half of the 20 th century, growing over the urban environment and becoming a global problem. It is a peculiar paradox. A solution, which brought good results at first, turned out to be a threat in the long run (Fox-Penner, 1997) .
Research conducted in the field of sustainable development is interdisciplinary, which makes it ideally adapted to coping with the complex challenges of the modern world. There is, however, one phenomenon that escapes control -globalization. Nowadays globalization is defined as an integrated, global socio-economic system, linked with large corporations, characterized by its transnational diffusion of capital and adopting the principle of free trade in the field of economy -so economic globalization -as well as assimilation of cultural models -so cultural globalization (Gawor, 2006) . Large corporations are an obstacle in the implementation of sustainable development, because they are profit-oriented and because of their transnational, post-national or somewhat anti-national character (Barber, 1995) , thus weakening the role, played so far by the authorities of individual countries. If the solutions or strategies adopted by a country or a group of countries (even one like the EU) are seen as adverse, they simply move that part of their activities to other countries, where such actions are acceptable. Moreover, as many economists point out, corporations are able to destroy the progress of nearly any company that does not belong to them (Ikerd, 2005; . In this context it is worth asking: is sustainable development an alternative to globalization? Suggestions are formulated, that globalization and sustainable development are both two sides of one coin. Just as Duncan French convinces us, globalization organizes the world anew, whereas sustainable development points to the threats brought by this new order, which result from previous mankind's history (French, 2002) .
Note that globalization needs not to rely on the currently dominant egoistic axiology -there also is an eco-humanistic (inclusive) globalization -one that refers to the common good. As John Paul II said in 2001 "globalization is not a priori good or evil. It will by such, as we make it" (the address at the 7 th Plenary Session of the Pontifical Academy of Social Sciences, held in Vatican City on 25 th -27 th April 2001). This line of thought is carried on by Benedict XVI. In his address in 2008 he said that egoistic globalization "is not the synonym of the world order -on the contrary. The conflicts generated by the pursuit of economic primacy and providing for oneself access to energy, water and resource reserves impede the efforts of those who struggle for a world more just and solidary. It became clear that only through adopting a balanced way of life accompanied by serious efforts for equal distribution of goods, a fair and sustainable development is achievable. This requires people who have great hope and great courage (the address from 1 st June 2008, made during Epiphany mass). This line of thought has been expanded in the encyclical "Caritas in Veritate" (Benedict XVI, 2009) . Such is the outline of the road towards eco-humanistic globalization, as well as an outline of the road towards sustainable development. It is also the road, which environmental engineers take, providing us with necessary technical tools that would show us how to preserve the environment and use it rationally. It is a challenge, but also a great responsibility in the struggle for our planet's future.
Be it assumed that we are on the threshold of a new revolution -the sustainable development revolution -then our conversion from fossil fuels to new energy sources is one of the most important tasks. Environmental engineering is the one discipline that can achieve this.
